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ATP1A3 gene
ATPase Na+/K+ transporting subunit alpha 3

Normal Function

The ATP1A3 gene provides instructions for making one part (the alpha-3 subunit) of a
protein known as Na+/K+ ATPase or the sodium pump. This protein uses energy from
a molecule called adenosine triphosphate (ATP) to transport charged atoms (ions) into
and out of cells. Specifically, it pumps sodium ions (Na+) out of cells and potassium
ions (K+) into cells.

Na+/K+ ATPases that include the alpha-3 subunit are primarily found in nerve cells
(neurons) in the brain and are critical for their normal function. The movement of
sodium and potassium ions helps regulate the electrical activity of these cells and plays
an important role in the signaling process that controls muscle movement. The activity
of Na+/K+ ATPase also helps regulate cell size (volume).

Additionally, Na+/K+ ATPase helps regulate a process called neurotransmitter
reuptake. Neurotransmitters are chemicals that transmit signals from one neuron to
another. After a neurotransmitter has had its effect, it must be removed quickly from the
space between the neurons. The reuptake of neurotransmitters is carefully controlled to
ensure that signals are sent and received accurately throughout the nervous system.

Health Conditions Related to Genetic Changes

alternating hemiplegia of childhood

Mutations in the ATP1A3 gene are the primary cause of a neurological condition
called alternating hemiplegia of childhood; at least 25 ATP1A3 gene mutations
have been found in affected individuals. This condition is characterized by recurrent
episodes of temporary paralysis, often affecting one side of the body (hemiplegia).
During some episodes, the paralysis alternates from one side to the other or affects
both sides of the body at the same time.

Most ATP1A3 gene mutations associated with alternating hemiplegia of childhood
change single protein building blocks (amino acids) in the alpha-3 subunit of Na+/K+
ATPase. These genetic changes appear to impair the pump's ability to transport ions,
although it is unclear how the mutations lead to the specific features of alternating
hemiplegia of childhood.



rapid-onset dystonia parkinsonism

At least nine mutations in the ATP1A3 gene have been identified in individuals and
families with rapid-onset dystonia parkinsonism. Most of these mutations change
single amino acids in the alpha-3 subunit of Na+/K+ ATPase. Changes in the
protein's structure can reduce its activity or make it unstable. Studies suggest that
the defective Na+/K+ ATPase is unable to transport sodium ions normally, which
disrupts the electrical activity of neurons in the brain. However, it is unclear how a
malfunctioning Na+/K+ ATPase causes the movement abnormalities characteristic of
rapid-onset dystonia parkinsonism.

Chromosomal Location

Cytogenetic Location: 19q13.2, which is the long (q) arm of chromosome 19 at position
13.2

Molecular Location: base pairs 41,966,582 to 41,994,276 on chromosome 19 (Homo
sapiens Annotation Release 108, GRCh38.p7) (NCBI)

Credit: Genome Decoration Page/NCBI

Other Names for This Gene

• AT1A3_HUMAN

• ATPase, Na+/K+ transporting, alpha 3 polypeptide

• DYT12

• MGC13276

• Na+/K+ ATPase 3

• Na+/K+ -ATPase alpha 3 subunit

• RDP

• sodium-potassium-ATPase, alpha 3 polypeptide

• sodium pump 3

• sodium/potassium-transporting ATPase alpha-3 chain
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https://www.ncbi.nlm.nih.gov/gene/478
https://www.ncbi.nlm.nih.gov/genome/tools/gdp


Additional Information & Resources

Educational Resources

• Basic Neurochemistry (sixth edition, 1998): The ATP-Dependent Na+,K+ Pump
https://www.ncbi.nlm.nih.gov/books/NBK28174/

• Neuroscience (second edition, 2001): The synthesis, packaging, secretion, and
removal of neurotransmitters
https://www.ncbi.nlm.nih.gov/books/NBK11110/figure/A386/

GeneReviews

• ATP1A3-Related Neurologic Disorders
https://www.ncbi.nlm.nih.gov/books/NBK1115

Scientific Articles on PubMed

• PubMed
https://www.ncbi.nlm.nih.gov/pubmed?term=%28ATP1A3%5BTIAB%5D%29+AND
+%28%28Genes%5BMH%5D%29+OR+%28Genetic+Phenomena%5BMH%5D
%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last
+3600+days%22%5Bdp%5D

OMIM

• ATPase, Na+/K+ TRANSPORTING, ALPHA-3 POLYPEPTIDE
http://omim.org/entry/182350

Research Resources

• Atlas of Genetics and Cytogenetics in Oncology and Haematology
http://atlasgeneticsoncology.org/Genes/GC_ATP1A3.html

• ClinVar
https://www.ncbi.nlm.nih.gov/clinvar?term=ATP1A3%5Bgene%5D

• HGNC Gene Family: ATPase Na+/K+ transporting subunits
http://www.genenames.org/cgi-bin/genefamilies/set/1208

• HGNC Gene Symbol Report
http://www.genenames.org/cgi-bin/gene_symbol_report?q=data/
hgnc_data.php&hgnc_id=801

• NCBI Gene
https://www.ncbi.nlm.nih.gov/gene/478

• UniProt
http://www.uniprot.org/uniprot/P13637
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